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POLYUllBraAJ^CONTAININCJ SEALANT AND CX)ATING 

This appfieadGn fe a continuafeis-mi-part of U,S. Serial Number 684,231, 
5 filed April 12, 1991 aad which is csEpressfy^ meoFpesratied herein by reference. 

This appIicsflDQ is r^ated to compositions and methods providing improved 
sealing and coating propertks. Such compcsitioas a»d naethods are particularly useful in 
scaling aad/or coating aging, diaiky, rough or powdery surfaces which are typically difficult 
to seal or coat and saaintaan good at&Bsion, aach as roo& or driveways. They are also 
10 particularly useful in abating HexSi^e mft«ses (or surfaces undergo thermal 
enspansion/cootra^^D) and require the associated coa^g to flex without significant loss 
i3l its sealit^ properties. 

BACKGROUND OF IH£ INVENTION 

15 The ^tnpostttGHDS: asd methods of the present invention relate to 

vraiteitjome sealing or coa^g Gompo»tions which employ urethane-urea dispersions. 

Th^ abo tdate to composttlots whidli include ^fethane-uFMi dispersions ("UUD") and 
v^bkh aho aa^kyf aspbalt. natural ^d^ syntbe^ latex, or mixtures of all three, and may 
additioaaliy eaiplDy other select additives or comptmeats. These other addUivses or 

2D componeols indude other polymers or polymer-iike materiaj (e.g., in addifioiss to U>i$m, 
and asphalt omiisiiXDs); ptgmeasits; SOers; biocides; antkdldants; and the liioe. 

Sinokr cca^ef&sllacaii^ methods are loDEavtixi Is the art; ]8M»!Bi«er, nose of 
the art-disclosed o»Bpositios» or atetha<& prcmde the same pombina^n of unique 
properties and advantages s$ the compositions and asetbods of the present invention. 

25 For example, Waraeh, in Toiyarethanfe Dispersioas - Waterbased iligh 

Performance Adhesive Materia},' Polymeric Mat^i^ Scaen<» and Engineering, Vol. 61, 
Fall. 1989, published by the American Osemical Society, discusses the manutoire of 
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includes intrexiudng orgaaic ijmo<?^oates (which are liquid at room temperature) into 
pdyuretbane-containing, nonrsedimenting, aqueou;^ synthetic resin dispersions. The 
resulting aqueoiis dispersions so modified are described as containing latex particles which 
aare enveloped with pofyurea Jsatfifi»i icom the diisoeyaosatesi The resulting compositions 
5 aredescnl>edasfoej|]^i£^M^ wstffir>Fe$^^ This reference suggests 

Uiat ai^amv&^gaxtom<i£j3iC^^ poIyj»ertsitioa products may be mixed with 

ihc pG^fyuiiethane dispersion b^ttte the process described by the patentee is carried out. 
Foxier laikes can be made Btom, ttmn^ other materkls: natiu-al or synthetic rul^r; 
buladk;ne-nseihaciytetea)|»>l5nK^ p<%aci9licad^^te{ii; FVC; and others. See, without 

10 limitation, Q>L 2, Hne$ 34-44 

U & latent No. 3,988;278 issued to D. C Bartizal on October 26, 1976 
<fisdQses selfnssniulsified polyurethane pd^pxiti^imb-pcS^^ iatices formed by chain 
i^Etessding (in watt^) a prepqlytner wiiidb coi^ias about two isocyanates group (per 
molecule) at the ends of a diain. AttaKivBd to: sdaose of Aese prepolymer chains is a 

15 pendant group; at the end of the pendaait fpoup is dtiaer a "salt-forming" group or a 
hydrophilic group, it is the patentee's coBt^alicea that it & the inclusion of these latter 
groups which produces llie iii^nlting s^Bi^ chaiat^ristics. 

U. S. Patent No. 3,796,678, issued to D*G Bartizal on March 12, 1974, 
discloses modified polyuretbanes lor pressui«-«eisMtrve acfeesives. 

20 U. S. Patesat No. 3,9Rl^, iwaied to It Martorano et aL on June 8, 1976, 

discloses aqueous coding <35j8!p)w^to«is ^ic* an? jMMoa^Jy tiietmcs^tiag compc^sitions, 
U. a fmal No. 4.(K32^QQi mmd to D. C Qmn on January 11, 
1977, discloses catlcaic emMsm wych coslisms :a^h«dt 

See also (for anionic arethane-urea matacials) VJ5. 3,759,873; 3,882,189; 

25 3.945.899; 4,046,729; 4,163,094; and 4,554308; for BOnioudc unethane-urea materials see 
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VS. 4,4{B,0a3; 4,501,B52; aod 4,472^50. ILS. 4,046,729 is partieaiarfy asefiri for guidance 
§B preparing usePut! anioni^^ 

SUMMARY OF ^mE mveoiON 

5 the presieait mv«3Qtic»i relates to m^vel ^ 

qoasnpcKitions, methods of preparing such eompositfons, and metfat^ds of applying 
wBteai)ome coating corapoatfem More particolariy, but without lioiita^i}, ossmplaiy 
coating or seatft^ compc^tlom of the present itrvention «xmpri$e dispetstois or 
saspoBEsbns preferably employing: (a) a, seJect iirethaae-uxea dkpersion ai a level of up 
10 to about 90% by weight of $oI«j|$ of the final oompositioas (wbierein said UUD is 
preferaWy a cham-extsndcd siaionic, catiooic aud nonionic polyur^hane-urea dispersion 
and is optioBally a IRJD isiodified latex) wherein the UUD preferably has an avexage 
par^e size of loss than about 0.1 mic^-ons. more preferahiy less than about Cl>65 aad stlli 
uaore pr^rabfy about aQ2 to afeoat; 0.06 rnksKMss; and (b) up to about 90%, by weight 

IS of SC^ds of the final composidon, of a bituminous material, preferably as asphalt added 
as an asphalt emulskm c»r imturai latex, the final matetial when applied, preferably cuies 
at ambient temperatoes and witjiout applyi&g heat Othes tsuemplMy prefered 
ainsposiiions of the present inventioa also comprise (a) about 3% to about 40%, by 
weight of solids^ of a us^thase-i;^ dispeisioas having a sdect avetage particle size; (b) 

20 about 3% to about ^(0% csf a mtuml or synthetic kte^ nsaterhl; and (c) about 10% to 
about 94% of a bitimiinojis material (preferably an asphalt effiukion) wherein said 
compositicHi cast& withotit applfcatios of b^L The resultiag compositions are usdul 
(without ls^t£^3on) as toofistg dmi^y coati&g and sealitig, coaling and ine^raae- 
forming mi^eriaU tf^tsst alioned to ^ diy aEt ambient tesnpe^tsres. 

25 The methods of the piesem is»eat&8i also iiu^lude the application of a 

comptmltOB coEJprfeing a bli^Jd of a urethane^urea d^persioa (UUD) with a select 



W092/185S8 



PCT/US92/02800 



-5- 

average partide size. Ihe nietbotfs Cuvther vadude the application of a natural or 
^tbe^ iatex (e.g., an acrySc) asodiSed ^ tb» mdmm of a UUD. The methods still 
fertiber fadade the appUcation an asphalt modified hjr & UUD or UUD/Iatex or 
UUD.^atex/as|>halt compc^iticai to a roof or drive^y, pmfei^bly with the addition of a 
S |»gtne]tt> liSer, or the Olce. The oKiithods of the pnssent invention also relate to the 
prq>aiaiioB of these materials sod the a^cadoo t>€ these compositions to a surface in 
need coating or sealing. 

PFTAILED DESCRimON OF T im INVEN-QON 
10 UrethsBae:-uiea dispersions (UUD) hased upon or which employ aromatic 

isoc^rsdoates^ aliphatic kocgBrntieA ^ndbdbg i^c aliphatics), iximieric i^Kpoates, or 

sdxttsesi d^ere of; are useftii in the compositions and methosfe of the present invi^tion. 

Mj*i8tic4>asediHateriajs, and more particularly cyclic aiiphatic-based matedats, are highly 

preSmed. Suc^ art-disda«ed teadbmgs of these eoni^it^^ 
15 Pc^^mSmm, X W, Eostfeauser srad K. Nachtkampi iwbUshed as part of a collection in 

Jidmmm m Un^am Saence and Technology, Kurt C Frisch and D. Klempner; 

Ttepbatssfc Pubfishing, VdL l(Jr, 1987 pp. I2M62, aid inctHporaied herein by nsference. 

Another usefal discussion of the ciieinlitiy and application of aqueous 

polyureihane can be fisuaid in the Pofywreihom Mmtdbook, G. Oertel, Hanser 
20 Publishers, Cari Hanswer Veriag. Munich, Gemaany, (1983). 

A wide variety of useful water-dispersible urethaae-urea prtsducts are well 

known. Preferred materiais include those described in Warrach and U.S, Patent Nos. 

3,873,484; 3,750,427; 4*0*S»72^ 4»4(0J83; 4.501.852; asad 4,472^, discussed above and 

^ressiy incorporated herein by refemice. See afeo Escais^ A-1 through A-6, herein, 
25 for preferred anionic materiafe^ 
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Ib a highly prdkated embodhaeat, the anionic, catiomc or nonkxfuc 
urstfaafio-uxea is inodiOed by the indosian or additioa of a latea; 

In gfaaeaal, theswieHn^«K»©'«^ 
are ipte^med fay fidly reactmg urethane polymests in an agiMsoiHS system. They may be 
S csilioBiG. anjonic or nooiionK;, dependit^ upon t|u$ sdecdon of tibe fiioctiomd (Uol 
ei^lqyed. 

In gecteral, a poiyol, a disocyanate^ a fanctioaal diol a neutralizing agent 
(if ne«»sssaiy)» a chain extender, and water are empioyed; the resulting products ate fully 
seat^ed Wlttle micme, caitomc m^aionic materials are ixse&j, asicnite ma£eml» are 

It ^K»M be ^at the following (tescription wiB at times toaas vipon 
the podtiGtiDn of ca^oaak; mAt^d«l$ doe to thdr suital:iSl^ to $erve as a raodd for ^ 
pi^iMitmof^ However, this is done merely 

for convenience; as n^lsd abo^ tt^ aakajic nratterials (e.g., as depicted in the Examples 
15 A-1 - A-6) are prefeiKscL sMed sitkm wBl appjpediatB ttmt this description may be 
varied to arrive at an imioMilJ Oir oomoslc UUD. 

In acccRidanee mUi tibe pirefened amposStions and process of the present 
invention, the NCX3-teiSDamat©ci ani€«Q«^ mtmsac or noniisafe jaepolymer is dispersed in 
water to provide a (i&^exskm. k£ m NCO-tiEaminated prie^jlymer. Hie pofyuiethane 
d^peiston further reacts ydik m asnise-ieactive te&gfsat to form the desired chain 
extended polymeric pj:oi(^:i|j^<^ s i^beat xodeceto wdgjbt. Preferably, the amine- 
reactive re^nt is addM the water. 

tJsixad pdymecj based m fai^diene asd couiaimag a controlled axsmber 
of bydrasjfl fimcOoaidl gttKt|»s can foe aasaas^ for pps^Moaticm of tite 
25 in the present invention. ¥ts£&tsbfy, a iiydrmylated polybuladiene havjng a fiiitdioiia% 
of about 2.1 is used. 
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The poiyoi or oiixtare of polyofe utilized for the preparation of such a 
prepoIyHiesr for use io the present invention preferabty has a feydroayl number in ihe nmgc 

of Stam aboiii 10 to about 200, most preferably in the range of from about 20 to sbo^ t 
80 and optimally fn.>m about 30 to about 60, and is preferably a dioi or a triol, most 

l"he polyol eau also asmprise, alSematjvciy, a hydroxyl or polyhydroxy- 
contaioing polyester. Such a compoimd preferably comprises a dihydrcxsy or a trihydrcBry 
compound ant^ optimally, th^ dShydixniy pcAycmit pcHydi is utilized. 

Pofyether type polyols are most commoaiy derived from simpis alkane 

10 diols, polymerized by reaction with an alk^^ene oxide, for exampie, to form the 
corresponding polyo^atfcylene polyetba- p(%Dls. I^e preferred polyol monomers can be 
selected from among the glycols, sucli as neopesitylglycol, ethylenegJycol, diethylenegjycoi, 
hesamethytenegiyeoi, 1,4- and i,3-butyleneglycols, 13- and 1,2-propyieneglyoois, at^ the 
corresponding dS|m:»[:^eneg]^c«^ The most useM monomenc triols include the alkyl 

15 triols, such as trimethyloiethane, tritnethyloipropaxic, 1,2,4-biitanetrioi, 1,2,6-hexanetiiol, 
glycerol, and tnethanolamise. Aromatic polyols can also be used, such as trihydrosymethyl 
benzene. Hks aBqclene osades med in prepartog the polyetber polyols are preferabJj^ th«»e 
which contain from two to about four carbon atoms, including, for example, ethylene 
oxide, 1,2-propyJene oxide sad 1,2-butyiene oxide, and homopolymerji and copofymers 

20 thereof. The polj^^ric, poi^kyl^e «^r cm also be prepared ficeaa regents m± as 
glycidol and cyclic ethere, such as tetramethylene ethers, and the epihaSohydrins, e.g., 
epichlorohydrin. The poiyarattgrlene ether poiyols are derived from the corresponding 
aralkylene oa'des, saeh as, estam^e, styreae fssdde, alone or mixed wife aik^^ie £tsde. 
Generally, L2-propylene oxide, and mixtures of 1,2-prt^pylene oxide and ethylene oxide, 

25 are preferred for the preparation of the polymer poiyoi xeactant Hie poiyethsr pofyob 
are iKeful in the present inveotbn preferably at a molecular wei^t of from <^ut 500 to 
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abont 8,(XX), most preferably frois 1,000 to about 6^00, and optiaialfy not greater than 
about 5,(X)0, and are preferably; dsaraeterized by a hydroxy fuacticMiality of at least about 
L5 op to about 8, and mom prd^bljr an average faj^dscxsjr fonctlcoiaHiy of from about 2 
to about 5. Mixtures of all of the above nxay afeo be employed 
5 GsHsearatty, the polyester polyol compo^aids useful for preparisg &e 

ppgjcisanesr in aoeordance tiie present cm be peepared by» fer ewa^e, 

die r^c^ton of a polyhydric aI«xjfaol with a polyearbf)xy]ic acid, gerjerally eaefa ct^ta^E^ 
IccMHsibOUt two to twenty carbon atoms. The polycarboxylk acid can be oi^tlie £nse 
caotiQiiQ^ mir ImH such add fKsmsors as tibe cCnxesp<»Eid|ag aod anhyidilies ox acidi 
10 halkies or even, for (scarsple, aikyl esters. Th& preferred adds are the dicai&OiQi'fic adds 
(6c«ttatralBgfix)m about 4 to about 12 caiix)n atoms. laampfes of the preferrfid caiboifeylie 
mA Gm^exas^ asdsx^, for «sc^ple, anni^l^ adds »w± as pibtfa^ mit t^tpith^ 
Ad4 iso^tefeaUc add» teteacfeforophthaiic add; qfdo^ph;^ addfas, such as dimcri^sed 
iscle^ add, npeateated add fueaarated losux adds, and (gi«MieacEGae-l,4<ilacetic add; but 
15 ps^Nx^ iodude the i^jf^ib^ sdkts, sudi as txi^<l&pa^kfBic sucdiuc^ ^aimii, ac^pk^ 
azelalc suberic, and sdjadc adds, or mixture of such adds. lactones which (sm be used 
ia place of the polyester polyob icdude tkoss- derived from gairana-butyrtdactoDei car 
epsSqeoHsaprdlactCHi^ The ^ycofe which can be utigzed in ibc pceprntioii of the 
prepc^iymcr polyesters include any of those set forth above for tiie preparation of the 
20 polyether poIyoJs. Geneialiy, however, a dibydric poiyol is preferred when preparing the 
polyester even more &m when |«iq(>adng the polyether pc^^ 

the pots«»t«sr p«#Dl J5eacta«ts prefssrably have a sisoiecuiar weight of at 
least about 500 arai qfStei^ between sAjoot 2»(K)0 and 6,000. Generally, the maximum 
molecular weight &r botti ^ ptAj/c^ and the polyester pdljic^ is Ua^ied pntsas% 
25 the daSculty of tx&mig such leatstiate with fine other iagredients Iri the procedure. Thus, 
the h^jcr asolecHlar wesght ingi^^iieBts are usefui bat because of the diffiaiity of working 
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with them, Ihey are sot considered economical or praclicai and, therefore, are less 
prefierred. An effioleot oaxmg apparatos must be proved when dealing with such high 
raotecufeir weigh*: siatexisls- 

Other useful pdyols are those b^ed upon various saturated and 
5 lassatorat^ hydrocarbons sudb as pt^ b d R-MSST; R65M (both available from 
Sartomer, Inc.); LIR -503 (Kl^5) available fem Kuraray Co,, Ltd.). They can be 
employ in any of the anionic, cationic or nonionic UXJDs. Likewise, potyols modified 
by grafting styreaie aod m wtyky&kiiie, soeh as Pluracol 637; Pluracol 1002; or Pluracol 
1(K2S (all available from BASF Corp.) cm also be employed ia the preparation of a UUD. 

10 Oi^aac polyisocyaoates useful in preparing the prepolymer compound 

in accordance with the present mvfaat&m isdude those which contain at least two 
isooysmii) group® per molecuie, and may contain two or t?iree isocyanate groups. The 
useM ^ocyanates include, aromatic, aliphatic, cycbaliphatic, and trimeiic isocyanates. 
Most preferably a diisocyanate is utilized Suitable organic polyisocTanates include, for 

15 example, n-butylene diisocyanate, methylene diisocyanate, m-3sylylene diisocyanate, p- 
xylylene diisocyanate, cydohcjqfl-l,4-diisocyanatc, dkyclohe3^1methane-4,4'-diisocyanate, 
m»phenylei}e diisocyanate, p-phenylene diisocyanate, 3-(alphaiso<7aQatoethyl)-phenyl 
isocyanate, 2,6-diethyiben2etie-l,4-diisocyanate, diphenyl-din3ethylmethane-4,4'- 
dii&ocyanate, ethylidene diisocyanate, propylene-l,2-diisocyanate, cyclohe3cylcne-l,2- 

20 diisocyanate, 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 33'-dimethyl-4,4'- 
biphenylene diisocyanate, 3,3'-diraetiioxy-4,4'-biphenylene diisocyanate, 3,3'~dipheny]- 
4,4'-bipfaenylene dikoeyanate, 4,4'-biphenylene diisocyanate, 33'-dichloro~4,4'- 
biphetrylenedilsocyanate, 1,5-naphthaleDediisocyanate, dipbenylmcthane diisocyanate, 1,6- 
hexametbylene diisocyanate and isophorone diisocyanate, etc. 

25 Hie aromatic, aliphatic diisocyanates and the <yciocaliphatic diisocyanates 

are preferred. The diisoqfanates which have been found mcKt usefiii in the preparation 
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of the prepofymsts ars^ i^ieclBcaBy, cyctocaliphatte feocyassjstes, such as dicjfdohex^ 
laedjaoe 4,4' dfisocyaiiate (S12 >ifl3I), feojrfioTane dfsocyanate (IPDI), and artHoatic 
isocganates HidmUng toI«eae ditsopymiate (TDI), aiwi 4^i»e3i3d methane ^sotgrtmates. 
IPDI based IJXXD's tend to have dMecBOt characteristics than HjjMDI based MUD's. Fbr 
5 example, IPDI-bascd laajteanak apjpasMf to d^BKMJstrate iai|80ved elongation ai»i adhes&>B 
vrt^h &e ]^^MnDI-basi^ matedak appear to daaacmstrate heiier tensile stnsngtti. 

When an anionic material k desired, die poi^l and palyisacpBste are 
prc£sara% {lE^acted an ddd ^a»^(>aaj diol to form a jpesoitlant add-contaioing NCO- 
tenninated prepolyiBer. The preferred add-containing diols may be of the fonntda 
10 (HO);^CGEX?H)^ or (H0),K(S03H)y wheare R represeats a straight or branched chain 
I^^COCittbtW xadical having torn 1 to ai>out 20 carboda ato«aa, and preferably about 2 to 
id>d<dt 5 carbon at<:mu^-x represents a vtduec^ 1 to i^xnit 5, and piefe^r;^ iA>tNit 2 
to 3; aady represents a value of frojo 1 to about. 4, and preferably 1 to about 3. 

When such acid coataiiiing diols are employed, ih&y may be neutralized 
15 (the pendent group) with organic or incjrganic bases such as ammonium hydroxide, sodium 
jbjdsosade,. potassium hydroxide, triethylamme, dimethyfethyiamine, and the like. 

When a nonionic material is desired, the polyol and pofyisocyanate 
descrSsed above may be reacted as described above raasqjt that a hydroiMic group- 
containing dioS or dlis?xwanate may be employed in place of the dit^ Usefel jbjiKiSDphiiic- 
20 group containing materials are preferably ethoxylated materials of the formula HI or IV 

t m 

25 

m 
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OCN - Rj - NCO 

I (IV) 
(©€H2CH2)„OR2 

wberein R represents a straight or tsraoched tSiataed hjNjsocarbon radical containing 1 to 
about 20 carbon atoms, and jwdforably about 2 to about S carbon atoms; n represents a 
vabe of from 1 to about 5, aod preliffi(«My about 2 to about 3; m represents a value of 
eiic^ 50, and preferali^ 2 to about 20^ «Bd evesa more preferably about 2 to 

10 about 10; R, represents a straight or branched hydrocarbon radical containing 1 to about 
5 carbon atoms, preferably 1 to about 3; and R, represents either an aromatic or aliphatic 
iQ^rocarboB, e.g., H^MDl, WDX, etc. 

Ibe nonionic UUD can also be forsjed by reacting the prep(Mvmcr with 
dianunes such as hydrazine and etbyiene diamine^ among others. For example: 

15 OCN-R,3-N€X> + E^NHz - 

. ocN-R5-MMill4^rac^^^ 
o o 

20 

wherein R3 is an aromatic or aliphatic hydrocarbon, preferably H12MDI or IPDI; and R4 
is (CHj), wherein x is O to about 4. Continued chain growth then proceeds. 

A neutralization step, typicaily required with the preparation of an anionic 
or cationic (quatemized) material, is not required with the preparation of a nonionic 
25 UUD. 

GeuBraSly, in carrying out the utetibane prepolymer reactions, the only 
sipiificant groups in fee reaw^ coM^ouuds «re the hoc^mstic gtoups and ttie hydioxyi 
groups which are reactive therewith. Any other group can be present in the reactants or 
in the final urethane polymer, so long as the poup does not adversely interfere with, and 
30 is preferably inert to, the ifcsired keKymsstsi^tjf^mii^ reactksi as wdl as the pptiqiiai 
ncutraising reaction and the $«l«eq«eat ciiajn-€xlea<Mng reacticHss between the 
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prepolymer and the ajsine-reactiye reagent "ITius, acyclic, alicjrclic, aroxBstic and 
heterocycUc groups can all be present on any of the reactive compounds as long as they 
do not adversely interfere. Similarly, ioert substituent groups, such as certain halogens, 
can be present as long as they do not interfere with any of these reactions. 
5 When d»iied in the preparation of a cationic material, ai^ suitable 

monofimctjonal quateraiong agent can be utilized in preparing a prepolymer. A 
di(loweraIiyI) sulphate is preferred. The lower all^ groups most preferably contain up 
to about 6 carbon atoms each and include, for example methyl, ethyl, n-propyl, isopropyl, 
etc. Diraethylsulphaie is most preferred because of its ready availability and low cost. 
10 A catalyst is generally preferably present to increase the rate of reaction, 

especially between the poljrisocyanate and the polyol. Catalysts which are useful for this 
reaction are well known in the art and include, for example, metal cataljsts such as tin 
compounds and bismuth compounds, as well as other metal compoimds, such as 
compoimds of cobalt, ]sMi md,mmt&vm. Miaise ptelstied 9m the tin compounck, wtnch 
15 include the stannous saiis, e.g. stannous octoate, stannous acetate, and stannous oieate, 
the stanmc salts, e.g. stannic diacetate, and siatniac di-Octoate, and also the covalenUy- 
linked. so-called organotia cioa^tiuj^ sudi as ^^iaii^lda dksaibo^late salts, including, 
for example, diljutylin dsssctate, and tffijutjiin dslaurate, and tributyltin oxide. 

The preparatfcsa of the prepolyiaa' and the anionic, cationic or nonionic 
20 isocyanate terminated prepcrfysaer* as descrfced abowe. fe conwational in the art, and the 
various materials useM for forming such a prepoljmer are generally described in the 
iiteratMB. for exampie. in the ts^A^mrn^ m Pe^mtham iSdmce and Technology, Vol. 
10, Roshauser atid Nacte^; pubSshed by TeckKsmse PuMshiag, (1987); afeo see 
WariBch as well as TJ. S. Patent Nas. 3,873,484, 4.04^* J29, 4,160,065, 4,403,083, 4^1,852, 
25 and 4.472,550. ail menEioned sispra and meesriHafated hss&m by reference. 
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ptepcs^jrvaesc k genearaHy prepared in an anhydrous medium, and can 
include tt»e presence of aa inert dOae&t or sohnant mesiium, Ttie presence erf solvent is 
optkaxal^ and can be avoided if the visccKKty (iS ^md) of the vanous reagents parmuts. 
Generafly, mt laore than ai)out 10% of an ixcps^ solvent is ijtilEed, if any. Any suitabfe 
5 inert oifanic solvent can be utilized, aiul lijte t&m %ert* !B tb& context refers to an 
ingriedient which does nc* ojter into, nor MetfttKs t«iihj the coum; of the px^polynieriziag 
or qtiatemizating reaGdcHJS, Useful sach «::^«;ie»ijts indude, preferably, n-raethyl 
pytiofidcrae, aKsetoae and other water-solohle ja^texiak Other oseM sc^v&xts include, for 
emnple, tetrabydrofiiran,#a>ethylfonnaniide, e%lB£ss*at6, benasene,<ft€»c8)Be, aad the liioe. 
10 The solvit most prdbrably has a boiling point m (he t^fe tecmi about 46" to a^ut 
9(f Q in cjrder to fetalitate separation of the $cS^m% &tcm -water. 

The iflre^xsrtions of ifae polyisoey^natB reactant to the polyigpdtefe aicohDl 
reat$aQt^::]0db&f one or more p(%oH caya be voissxi k):^9^ 

the NCO/OH ratios in order to obtain different concentrations of soft and hard segments. 

15 In preparing the prepolymer, generally the total isocyanatc (— NCO) equivalent-to-total 
hydroo^ equivalent, should be such as to provide from about 1.6 to about 2.4 equivalents 
of the hydroxy to about 3 to about 7 equivalents of the isocyanate, the preferred ratio 
being approximately 1.4 hydroxy equhralents to 2.1 isoi^anate equivalents. Preferably, the 
proportions of the major reagents in the catiom'c prepolymer reaction mixture would be 

20 as follows: 

(a) p<%c^ ^bout 0.8 to »bout 12 equivsOents; 

(b) N«aiiQ!i dNIkSBHrfaBmoe sfcOUt 0^ to about 1.2 equivalents; 
25 (c) pol3^5o«^aj^te about $ to about 5 equivalents; and 

(d) dl^is^te about 0,4 to about 0.6 equivi^ents. 
The wx^mifi tistmme^ |8«pd[p9er, in acoordaatice with the pr«ieist 
30 in>«ntion, comprises a tenainai feoc^ate group (-HCXD) group ccatteat within the range 
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of from about 0^% to about 10% by weight, and most preferably in the range from about 
1.4% to about 33% by weight of the isocyanate group. 

As stated above, the prepoiymer is generally prepared in anhydrous 
medium. The additk)n of a solvent, as e:q>lained above, is optional and depends upon the 
5 viscosi^ and state of the various reagents utilized and the apparatus which is available for 
carrying out the process. The reaction is geaeraily carried out at a temperature above 
typical room tempCTatures, as the result of the reaction earothenn. However, the reaction 
can be carried out at a temperature of from about a typical room temperature (or even 
lower) up to the natural exo therm temperature of the reaction, which should generally be 
10 maintained at or below about 12S°C, and preferably at no greater than about SS'd 
Higher temperatures can be utilized but are not preferred because of possible concurrent 
side reactions at higher temperatures. 

The reaction is generaUy initiated by admiring the polymeric polyol, such 
as the polyetiber pctfyol or polyester polyol, wth an acW foncdonal diol or ta£my 

15 alkanolamine or hydrophsJic group containing diol and the polymesm&tei ii^BoffiXE^ 

substantial completion of thk reaction, and cooling to almost room teanperattire, the 
prepoiymer is by the addition of the neutraliang agent, for example, the triethyiamine. 
In a preferred embodiment for preparing the present prepoiymer abc^ut one equivateit 
weight of a diol, xuch as a pol^)^a%iei» glycol, is admixed with about one hydrosiyl 
20 equivalent of an acid frmctk^nal dk>l, as: N-aU:^ dia&asokmme, or h^pdrophilic group- 
containing diol and about four equtvateats of aa organic polyisocyanate, most pr efextibly. 
a ditsocyanate. The lesaltant reaction ms^ure Is th^ neutralized (if desired) with about 
0.5 eqmvalent of a neutrsMsg ageat, sisch as txieth^latmne. 

The resBB^Slagf sraoasae* liOukKJie or cauouic (quatemized) prepoiymer, as 
25 finally prepared, generajfy has an awer^ moieealar wdgbt in the range of from about 500 
to about lOO^OOO; however, the ssofecalar ««ight of the prepoiymer is estimated and does 



W092/18SS8 



Qot ftmn a cdtical part of &e presrait invsanttlon. It is prepared such that the typical or 
sv&ra^ particle size kki&te raoge of bom about than 1 ffiicron,- more preferably less 
than si}&Qt OS microns; $till more preferably fess than about 6.65 microns, and still more 
less tl^ about 0^ microns. In cme faij^l^ pre^Ebcred embodiment, the average particle 
5 m& is in the range of about G.Q2 to about QM microns. 

As noted above^ tibe ra»QAitig:;lii|3!:x^^i^be to coat andA)r 

seal an agiog, di»lky, tm0 powckSKy sur^Mse^ & useful in coating 

pasKment CHT roc^ng sur&ces. It is aii«) meM in coadng metal and plastic surfaces; 
•^bfoi^' scB^ees SBch H& s&ms roofe; a$pl^t aod ccn^^ as a "cold patch" 

10 ffliitute or to Exm sme; and to un^esrfoo<is^ ^ 

Tbe UOD, iwith the sel^:* partidte sbfe dtesCTibed above, may also be used 
loiDodil^awat^Hbori$€iMar*€!OnU^^^ water-borne asphalt-coQtaining 

cCHnpositjkHS^ ^ jaay also be v^ed to modij^ a Itotest^xmtainiBg compositiCHi viiisk m then 
empi&^ to in torn modifsr a water-borne as|dja|t««M»ta»niag compositiotu 

15 The^ compositiom are fitoef^me m^l m. eo»^ scaShr sealing sat aging, 

dbaHcy, rou^, powdtsty sad/car flexible mdaee ia need of mcb coating <^ sealing, 

Other surfaces whidb are particiidadymsU suited lor coating in mmdmcc 
with the instant application include, without ttmitaticm, metals^ wotxSs, conta'^e, ttM 
20 plastics, etc. 

It has been abseived that employing these UUDs (at the selected particle 
■ size) to modify other coating or pavajg composition, e.g., asphalt or iates cotaposltions, 
even at very low fewdk, xmits in feniy dramatic improvssments ia pertbrmance of the 
composition so modified. While mkimum icwife; of XTOt> of about 5 to about 10 percent 
25 (by weight of solids) are pn^erted, tevek a& low of K^ieut CHie-haif (1/2) to one percent 
( 1 %) wdght have been desaoastrated to be estremdy effective m certab amKMsaaeats. 
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An asphait emBteioai which cx^ be aaioaic, cationic or nonionic. is added 
to the UUD pK^ared as descrfl^ed above to prepare fee UUD/^phalt comp<»itioos <rf 
the piEseot iavcndoo, llie asphalt can be added to the watei-boiTie urethane-urea sysienis 
described above (with or mthaut laodiEcation with latex) by any conventEonai manner. 
5 A somber of comioerdal m^itak eoialsioDs on the maritet may be e»npic^ied to 'pKpaxe 
such compositjoH. When the asphak emulsion is cationsc, the pH sfaoufd be adjusted with 
a base material such as triethanolamine or anunoniuxn hydroxide to increase the pH value 
to greater £!m 7, and pre^Eansbl^ between abooit 8 and 10 be&xc additkm. If the asphalt 
is aaioasc the pH must generaJfy be higher than 7, A "neutrdl" asphalt emuMon gener^iy 
10 has a pH of about 7. Both high penetration and low penetration asphalt may be 

Simple admkmg wsth tlie urethajie-urea will generally sufSce, It is 
prdteed that the asphalt be adck^ in the foUcmng meUjod. The asphalt emoision is 
slowly added to a container to which the UUD (<x UUBfisitex Msixi as desicsnHbed heli^ 

15 has been previously added. The mixing k carried out under a medium agitation until the 
addition of asphalt emulsion is finished and a homogeneous mixture k fomsed. The 
weight ratios of the UUD (or UUD/latex blesid) to the addbd a^halt emukion fc 
preferably from about 5% to about 95%, more preferably about 5% to about 50%; still 
more preferably about 5% to about 30%; and stili more preferably about 10% to about 

20 30%; by weight of total solids; but again, lower levels of the UUD or UUD/latex blend 
may be employed, e.g., as low as one-half (IfZ) to one percent (1%) weight by total solids. 
'A defoamer may be employed at a level of 0.1% to about 5% and prrferably about 03% 
to about 2%, based upon total solids. The defoamer is added with slow agitation to 
relasse sir bubbles before finishing the preparation of the modified asphalt emubion. 

25 Pigments, thictemng agents, and antl-csidants are optionally emplo^d. 
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As used horein^ the tmn 3$pMt iKu^odcs all useful bituminous matedak; 

useful material can be ssbstas^^ aoy pymgennous dtstallate or tars composed mainly 

Of iQrt&ocarbcHos with ma& ot trace amounts of heteroc^K^ cc»s|)ouiids ccmtaising sul&r, 

mtmgeo, oxygen, and the £Okei. Such matedals may be sdlec^ from the group c0{»lstti^ 

5 o£ strai;^ run a^balt, m-Uami a^alt, cracked asphalt, and m»tt)ie» thereof. 

Fartlcaalarly prefisrred are a^hatt emutsisHns m«aufe«tuittd by Koch Matseriat Campanv 

tmder the trade!Qame598C^ othi^j^wmdtedj^ iat as6&l, 

A ty|»cal fonnula for m amoaac asphalt etnuisk>n with a nKsdiuro setting 

rate ^vM^ yHcsM be used as a topcoat acccsding to the prescst tnventioja is i» foQows: 

10 1^)^ pealv^tion aii^hak 

Water 34.1 
TaUm (crude) 0-4 

So#amiB|fdK^ QiflS 

m- ■ 

A Ja^ s^itoi gpidewouy have the ia^^ 

180-200 penetration asphalt 65.0 
Water 346 
20 Tan Ofl (crude) 0.4 

Sodium Hydroxide 0.04 

"Ihesc coiBpcHBBsnts would be dispersed in ms caxe of a variety of colloid 
mills, all of which work on the same basic principle — a high speed rotor movini within 
25 a fibced stator. Opening can vary between .005 and .030 ins*tes. Hje speed k between 
1000 and 6000 revdto&>ns psr minijte. A description ttf such a miU is shown m UjS. 
Patent 2;Z60334. 

The t^ da Is tMss^ to a so<Sim iiydrnxide sdlutioa ^ the water. The 
nuxture is heated wfih ag^tfesR fiBB^ ij^taaoU <tooh«e»ia the sodium !iydroaddesaii^K») 
30 to form the soap. 

The a^a^ is heated antiil its viscc^ity is less than 300 secc»uk 
SayboU FuroL The two pha^ ~ the heated assphall and ftie soap soiuiksns « ape ad^ 
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to the face of the miii. Hie eaiateion is fomed in the mii! by the high sheariag forces. 
Particle size will be apprGsdnaatdlj 4 microns. 

Ilje more important properties of LfUD JBodiixed asphalt emulsions arti 
tensile strength, etongatton, md reten^n of elongatioa at k>w tempccatisfes. It has been 
5 obs^ved ibstt ff U^mle meagA of ilie UUD/Bsphalt emoMon oo£Bpositmi3 important, 
a UUD with a high iiard segmests perceniage should employed. CoaveraeJy, if 
doagafion is mesie iiopartan^ a UUD with a low hard segmeats percentage should be 
em^o^ 

The UUD eaa be used to prepare some additional novel ampoimds, in 
JO wMch UUD wfll be bleawied, preferably prior to the addition of asphalt, with mncm 
vinyJic latices hi a ctmtainer eqcappesd with an dtedikd stirrer at room temperature. A 
range of different ratios (by weight of solids) may be employed. For essamjfc 1 to 90, and 
prefeaably 10 to 90 parts of an axuanic, (Stktaic car ncHuonic UUD may be Haoded with 
90 to 10 parts of varKius lai^ More preferably, a ratio of about 30 parts to 
15 about 50 parts of UUD (by weight of soh'ds) is employed. In order to avoid phase 
separation or other pRse^BtaticsdS, the pH value of the UUD modified latices added 
should be higher than 7, «nd jaeferably between about 8 and 10. The misdng process is 
carried out in a suitable container until a honjogenous uniform blend is formed. As will 
be appreciated by the sldl:^ artisan^ the final composition can be cfaaracterLzed and 
20 evaluated by solids coat^nt, v^cosi^j tensile strength, elongation, glass transition 
tempearature, or low tssmperatiire fiexibiiity properties. The asphalt emulsion k then added 
" to tlje UUD modified ktas as described abo^ for the UUD. 

The UUD saa^ied fetex «WQ|)ositioas, as descried abcms or whea uiesl 
to iw^xx modify an s^ii^t t^om^o^l&mt 9X& pmti&sM^ meM in the tsmm^ or 
25 cc^iltgsof nxi&aitd/brpaiosentstH^^ 
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such as surfactants, pigments, M&t&, wetting, agents, anti-oxidants, defoameis, adhesion 
promoters, u.v. stabHizers^ thicke^iEf biocides, anti-microbials, and the like. 

The poJ5?aretbsHe-i3iea dispersion may also employ other latices. For 
example, the composition may employ many types of actyiics; synthetic and natural 
5 rv^becs; niet^renes; nitdte iiii^ber; butyl rubber; polybutadiene; styrene-acrylic; styrene- 
butadiaaiie; acrylonitrile; stpeae^tttadiene or styrene-isoprene block co|X>iymers (e.g., 
"Kraton* by Shell Qiemicai); ami dhkaostil^onated polyethylene ("Hypalon" by duPont). 

It is often desuslle for ea^ o£ application to thicken the compositions of 
the preset invention, particoko^ ibose eosplc^a^ a latex; in short, it may be necessary 

to CHT de^ble to increase its visop»l^. lIseM thickeners for use in the compositioDS and 
methods M the present iiivseaticiaii,^ for example, urea copolymers of polyvinyl 

fprslidone, polyacr^atea^ polyacryiamides, .polesterpolyols, polyether polyols, silicates, 
syatheUc cellulose derivatives and preferably the cellulose ether derivatives, such as, for 
^mple, hydroxyproi^ me^k^iulose, e.g., Methocel. The thickening can also be 

15 attained by the utilization of solid ^er materials, such as calcium carbonates, BiSiediSika, 
Qldys, mica, aluminum pastes, aluminum flakes, polyolefins. Materials suck as &Kt c^dnftd 
clays or hydrated alumina, whk^ a£& vefy fine particulate powders, are compat^M at up 
to 50% by weight of the total latest ^'ds. At the higher concentraticlaK) of siieh Mer 
materials, a mastic may be foonfi^^: C!^tta of the filler materials are useful as pigments 

20 and include, for example, oulxHa liack and other conventional pigments which provide 
a white or other color to the fisai resl® film. For use as a pigment, generally only from 
about 0.5 to about 15% by wd^t is nece^ary. The pigments or fillers are preferably 
added as dispersioins, either m sqticous or nos^ueoos systems. The non-aqueous 
^tems, are gepex^, jtfelarj^, al le^t partially misefcle in water. If desired, however, 

25 the paitioilate material ca& be added directly as a powder. 
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Stabilisefs agalrst djSGokjratios a^n^, such as aay of the weil known 
anticsddmts and ultnsviolet scf^^mif tBMerials eaa £te be e^by^ in the compositions 
aud methods of the present invsastfoa as desired for tb& particular purpose for which a 
g!m is to be used. Vb&tidzkag agents em a]so be utilized, such as iSas pho&pha^ esters, 
5 wMdt« in additkHi to their plastidang acti^ ^ act as oaulsiSers, espeda% in 
combtEtatiaa tyjtii tiie aSs^yx^^at&A ^^^^ac^ BSbdi^ ssmst mitiimcro^als ma^ a]so 
bemi^opd. 

The fiaial UUD ppelfeasftly cQotaics from )*out 25 to W% by vieight of 
soGds in water and most preferabiy from abfjut 30% to about 65% by weii^it of solids. 
10 The pmfe*red aver^ particfe iifee for UUD's of the pteseait invention is as express 
about, ie^ less tiian one micion; Sft one hig% preteed entbotfioieat the preferKal 
arrearage particle size are in the rmgc of tjeiweeu about (X02 and about 0.06 xbIscoibl This 
relatively smaSi particte m& (kss than one numm) k is^rtant in diat, aimm Other 
biMidBts. it pves me to dramat&a^ bma: perSarfflatsce, rapera% w*en ased as a 
15 raodt&ir of asphalt and/or latex, chalky and/or flexible surfaces. 

The Mces which axe obtained in acconiance with the preset isii^ation 
are geDoraBy staye at amMeal tesxperatures, and can be used m produce Wjm, for 
instance, which have repiodwable, Consistent psSip^ctxe&, induc^f espedalty water 
resistance and adhesion, 
20 The fistofef are esastples of liWf |»nadacts and the processes for 

prqsaiiag said products according to this inventicHj. Hie examples are not intended to be 
exdusive of the SsU scope oi this tn's^ntson, bat niare3^ set out certain preferred 
e^odiments therec^ 
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EXAMPLE GROUP A 

EXAMPLE A-1 
Preparation of a UUD 

5 Poly(0)5yf«opylene)glycol (PPG, MW=2OO0) 100 parts (l»y wt), demoi&tared at SST-SdrC 

inder vacuum for about 10 hours, is added in a reaction kettle esjuipped with electrical 
stiller, thennonieter, diy nitrogen iiiict aad beatiug jacket Dimetfaylolpropionie acid 
(DMPA) 6.7, N-methylpyrroUdone (NMP) 146 and dibutyltin dilaurate (T12) 0.05% 
(based on the total weight of prepofymer) is then added to above reaction kettle and 

10 heated to 60° 5°C with stirring under dry nitrogen for about 5-10 min. uatil a ujsifona 
raMiire was fttfffied, Kscyclohexylmethdoe^ 4*djisoGyanate (HjjMDI) 593g b then 
added aad the reaction of preparing the pendant carboxyiic acid - containing potyur^hane 
(PU) prepolymer was carried out at 85° - SQ^C for 3-4 far. with stirring under dry nitrogen 
lai^ MOD content M ihc pe^f^:Sffmm ma» cskuse^ to ttas the(»eti»d calculation 

15 araarding to the titration of n-dsbutylamine, Tlje temperature is decreased to about 70°C 
and triethylaraine (TEA) lO.lg is added. The neutralization between the pendant 
earfxaylic acid oC PtI ptj^Kjiptjcr aad the tertiaiy staiiBe of TEA is offried out at about 
70°C for 30-40 min. After the temperature is decreased to about 45°C, a certain amount 
of distilled water (based on about 35% solids) is added under vigorous agitation to cany 

20 out the dispersion of the nesutralized PU j^pd|ynjer to water. The diain a^emkm k 
carried out at rooni temperature under vigorous agitation by adding hydrazine (HZ) l,6g 
or ethyienedtansme (EDA) 3.0g, which is dUuted with water to about 50% solids, in the 
neutralized prejMslysaer dsspersicai. He final prodact i$ t?plcai!y a tianslaceaat dispersion 
with 32% si^Hds, 70-^ cps/RT and pH = 7.5-8.0. The dispersion is cast in a glass xnold 

25 which is coated with a rde^e ageat at xoom temperature CRT). After the dried fiiin is 
formed at RT it is pat in oven at 50^C overai^t befom testing the propmiss. 
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Pre^MtratkHiofaUUD 

Hie pr^are^oot and equipaient aie same as thai descr^^ed in Emnpie A-1 
5 except that PPG (MW^tm) t%, I>MPA l3.4g,NMP 19% HjjMDI 78.6g and 0.(^% 
of T12 are used to prepare ?U prepoiymer; ITA 20^g as well as HZ 3^g are used to 
cany out both disperaon and chain ext^osioo. A transparent pofytiretfaaDe (TU") 
dispersion is obtained airf it dried fi&a is fiwjaed for tie$tiaig. Both tea^e stimgh and 
modulus increased but ekkii||iati<»i dect«s»sed whea tihe swncoatratKMi of CXXM or DMPA 
10 was increased. 

EXAMPLE A-3 
Preparation of a IRJD 
The p^paxatkra and eqi%nent are same m tibat desqribed in Bsample A-1 
15 except that FPG (MW= 1000) lOOg, DMPA 13.4g.lsnMP 19.2g. IPDI 66-6g and 0.05% of 
T12 sie used to prepare PU pt^solymer and TEA 0^2$ as weU as HZ 3J2g are used to 
c£aiy O0t both dkpeai^on and d^ain exteaisioa. A trsmspamit PU dispersion was obtained 
with 35% solids and pH=7-8. Dried fiisis were then prepaied la ihe isanner described 
In Example A-1 for testing medsanicai properties. As the. temperature of the dispersion 
20 was oKxcasfsd $hav& totsta ^smpexs(im& the temile sfxmj^ and mo(Mu$ 6eici&&^ 
althoi^ f^Bwp^am iesatseai^; 
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EXAMPLEA^ 
irqparsd^xs of a OUD 

The preparatkm aad eqtdpmmt are sm& a» that d&soibed id Bxample A-i 
5 except that FPG (MW=t2000) lOOg, DMPA 6.7g, OSg, toiwoe d&tx^anate tJDl) 
are feafitcd at 80° - SSTI for about 2 hr. wtb »o catal^t undet dry oitrogexs. The 
FU |»»pol^er 146.1g » anlded to » eontaisicr which contaiQs bo^ waier and 1EA( 10. Ig) 
at roc»n tempt^ture uuder '^gcspous aptation to catiy out both ncutraltzatkm asd 
dispersion. Hyrazijae (IIZ, l-6g) diluted with water k slowJy added in the above 
10 neutralized prepolymer dispersion under vigorous agitatioa to caiiy out the chaia 
cstemion at room tempcsratare. A ttamtooeaBit FC7 was obtaiaed with 30-35% soHds, 
pH=7-€l J>m4 fihns were ttjen i^ts&pamd for the aeasweffl^t of pmpettites. 

EXAMPLE A-5 
15 Preparation of a UUD 

The preparation and equipment are the same as that described in Example 

A-1 except that PTMG Cpoly(o)^etra!nethyIene)gIycol) (MW=2(X)0) lOOg, DMPA 
6.7g,NMP 133g, toluene diisoc/anate (TDI) 26.1g is reacted at 80° - 85°C for about 2 hr 
20 with no catalyst under dry nitrogen. The dispersion and chain extension may be carried 
out by the three methods as shown below: 



25 



Method 1. 



The prepolymer is neutralized with TEA at first and then 

dispersed in water containmg HZ to carry out both 
dispersion and chain extension. 
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Method 2. Use prepolymer is neutralized and dispersed in water 
containing TEA. HZ is then added to cany oirt cham 
extension. 

Methods, The prepolymer is neutntlized, disp«»ml and dxam- 
5 extended in water ccmtainkig TEA and WL 

Dried films are then prepared for testiag purposes. 'Ilje mechanical propcflies of tliis 
UUD are better than one's of Example A-4. Tlie UUD of Erample A'4 may also be 
blended with this UUD at various ratios. 

10 EXAMPLE A-6 

Preparation of a UUD 

The prepaJ8ti«Mi and equifaaaent are the same as that described in Example 
A-1 except that PPG (MW«if2O0O} I5Qg, DMPA mig, TEA 7.6g, Hz 32g, NMP i72g 
15 was used; the typical (for these esaB)4»Jes) NCXVOH tatio of IJS and IICQMB^ ratio oi 
1.0 were also employed. 

EXAMPLE GROUP B 
EXAMPLE B-1 

20 Preparation <tfUXJD-ModffiedA«3S»d^E>«an^^ 

The UUD oi Bim^ A-2 l^lesded mth vadoas acstyfic dtspetsioas at 
50/50 (based m solids) mm ^ wcm temperature iu a coH^aiaer laader agitatioa until a 
homogeneous dispec^ii xmm fiiHmed* The dispersion blends are cast m rdease agent 
25 coated mold at room tiomperauae aead the fitm nS^ ^^^^^ worn teaoipa'atare Is 
kept in oven at 50 - for about 15 hrs. until water or some co-solvent h compl^iy 
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reraoved from the film, lle^^!^ films are aged at loom temperature for one tar two 
before testiog the properttes. The appropriate curing condition for the sample films 
is typically room tempetatute fb# oae week and 80°C for one day. 

Altenmtlvet^, a isaio of about 30 parts to about 50 parts of UUD (% 
5 mA^t of soSds) is employed. 

These UUD modiSed actylic dfepereioas, exhibit very good adhesion to 
chaBcy ^uifdoes of weathered PiB (polyisobutylene rubber). 



EXAMPLE B-2 
PreparafioiEi dlUIJl!^ styrene-acrylic dispersions. 

15 The UtEi olliiiii^ is blended with a highly preferred styrene-aaylic 

^p&mm W^ W19 or |by Osocal Poiymeis) by using same procedure as that 
descaibed in Ewunple B-1. The blends from RES 1019 typically have better properties 
than one &om RES 10526. 

20 WmMFLE GROUP C 

Three profsgftfes of a sealant are very important: Tensile strength, 
elongation and retention of etajiogaticjai; properties at low temperatures. In the esramples 
below, to be satisfactoiy; tl^i :dloii|;a^Qn capacity should be greater than 80%; tensOe 
strength should ejcceed 200 psi 

25 

EXAMPLE C4 
Mxtiaaas c€ m aofoiuc sspto and a UUD from Example A-2 are 
made as follows. The as|Aatt ©aaiistcm is added relatbely slowly, with agitation, to the 
required amount of UUB. Mitres are made slowly, and a number of aawples are 
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prepared with increasing percentages of UUD from 0 to 50%, or the d^ired percentage. 
It is important to add the asphalt to the UUD. Ihey are then applied at a thickness of 

about 0.010 inches to silicone coated release paper, allowed to cure at rex m temperature 
for two days and then at 60°C for two days. Then tensile properties of the dried film are 
5 determined. 

To test, for efongation capacity at low temperatures, a bead test is run. A 
bend test was made by appl^ng about .010 inches of the 0, 30 and 50% UUD: t^halt (by 
solids) conxpositiOQ to sdununtmt panek Qoed as above, they are these tooi^rsed ma dry 
ice bath at -20= for 5 min swjd imiiaii&UAy beiiS at 180"C 

10 The results show that the cured asphalt emuHsion has a temile strength of 

only about 8 psi, '«*iEfe all the igrstBres of asphalt smd UUD have s«tisfectory teasfie 
properties. The elongation capacities of raijsures \wth more than 20% of the UOD were 
satisfectoiy, with 30% beaag the preferred amount far roofing use, 50% for ms& rajaHiing 
veiy fa^ tefflsile streaa^^ths sask m teailb bearing watqppoo^a^ merataraoes. 

15 In the bend test, the sspbalt fefled wMi© the 30 and 5©% UUDa^i^Sialt 

showed satisfactory results. 

EXAMPLE C-2 

Mistures are made tjsiag the higher elongation UUD of Esrample A-6. 
20 Mfadng. curing and teeing «iieaEB; the same as Ejeampfe C-l. The JSO^ bend test results 
show that at 20, 30 and 50% UUD sat!.sfactory results are obtained. At 20, 3D and 50% 
UUD. the results are also satkfectory. With thk UUD, 20% is the prefeared ratio. 
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EXAMPLEC-3 

Mbrtures using a UUD made with a TDI base (Example A-4) are prepared. 
Mixing procedures, coating, curing and testing procedures are the same as those i^bown 
in Example CA (absent the bend test). Mixtures firom 10 to 100% UUD are tested. It 
5 i& foiaid that levels as low as 10% UUD gave gpod elongation, while 20%-30% would be 
the pre^isxred UUD concentration. 



EXAMPLE D 



10 A test can be run to determine the welting properties and resistance to 

rutting of paAfcmcaats made with the addition of UUDs as compared with an unmodified 
asphalt emulsioH, even when empbyed ai veiy low levels. The UUD is made with IPDI 
(example No. A-3), The asphalt emuision can be made with high penetratic asphalt for 

15 A mixture of graded aggregates is mixed with 8% by weight of: 

a mixture of UUD (1.6%) and an asphalt emulsion (6.4%) 
The mixtures are compacted in a cylinder required for the split tesa^ md 
Marehall tests. The mixed material is much better wetted than the asphalt only. The 
addition of the UUD (1.6%)/asphalt emulsion (6.4%) wete the aggregate more thoroughly. 
20 The cylinders are then aged 2 days at 50°C and force is applied to the 

warm coders. The results are shown in the table that follows: 



As phalt Typ e Split Tensile Marshall Test 

Pounds Deflection Pounds 

25 Umnodified 68 0.18 830 

Modified 544 0.40 3750 
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Tbe resufe of tke Marshali test are especially important Ordinarily, with 
hot gsphaft (not an muhion) the Marshall test will run between 2000 and 3000 pounds. 

Hie excellcEt results appear to be due to the improvement in the wetting 
of the agp'cgate by the asphalt emukion. 
5 BXAMPtE GROUP E 

TOICAL FORMULATIONS 



A: UOD, parts by waght of soUds 
B: Latex, parts by wdght of solids 
10 C; Asphalt emid;rioa,p^ by wesght of solids 







A 


B 


C 


15 Ex 


aitpe E-l 


5 


0 


95 






10 




90 




E-3 


20 


0 


80 




E-4 


30 


0 


70 




E-5 


40 


0 


60 


20 


E-6 


50 


0 


50 




E-7 


60 


0 


40 




E-8 


70 


0 


30 




Br9 


80 


0 


20 




E-10 


90 


0 


10 


25 


E-11 


5 


5 


90 




E-12 


8S 


5 


10 




E-13 


5 


85 


10 




E-14 


10 


10 


80 




E-15 


15 


15 


60 


30 


E-16 


25 


25 


50 




E-17 


20 


40 


40 




E-18 


40 


20 


40 




E-19 


35 


35 


30 




E-20 


96 


5 


5 


35 


E-21 


5 


95 


0 




E-22 


m 


5 


0 




E-23 


50 


50 


0 




E-24 


m 


70 


0 




E-25 


70 


30 


0 


40 


E-26 


3 


97 


0 




E-27 


3 


0 


97 




E-28 


1.5 


1J5 


97 



wmmms 
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EXAMPLE GROUP F 
Various novel blends and njodjfied asphalt eiaubioos were prepared as follows: 

1. UUD with aciyUc latex (1019) 

2. UUD witfe natural lat^ (NR) 

5 3. UUD, imd aaturai latex (NR) 

4. UUD or novel bleads tnodified asphalt emulsion 

The bkodiag process was carried out at room temperature by using a stirrer with 
■wasMtlc speed &tr about 10 nmL \mt& a fa£«ra£^easLeois was formed. The UUD 

used m firom Bcan^le A>i otiberwise msied. 

W 

TABLE 1 

Tshib 1 shows the prop^^ of UUD-aci^ latsac (1019) with various blending ratios, 
the tTDB is amde by osrag IPDI and the tmM isadicate that the toosile strength of 
blends is generally inoR^ed with an increasing concentration of UUD. However, the 
15 elongation of bipods ml change except for the 80^0 ratio. All blends with different 
ration arc homogeneo<us. The results imply that esse can change tensile strength without 
sheeting elongaUon Giyeasds. 

TABLE 2 

20 Table 2 shows the properties of blends which are made by using UUD and aciylic 1019. 
However, the UUD is made by HijMDI and dipropylene glycol monoether acetate 
(DPMA) as a replacement of "NMP". The residts indicate that the tensQe strength of the 
blends increase with increasing amounts of UUD, but elongation decreases with increasing 
UUD. 

25 

TABLE 3 

SoHje general properties of UUD-NR blends are shown in Table 3. Three types of 
natural latex ("NR") are used and the properties of both NR and blends before and after 
heating age are shown. Both tensile strength and elongation of blends wiUi 50/50 ratios 
30 (on solids) increase by introducing UUD, compared to the properties of NR itself. 
Elongation of blends decrease about 10% after heating age. This suggests that an 
antioxidant should be introduced to avoid the oxidation of NR. 
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TABLE4 

IPDI based UUD m bieadesj with NR at various ratfos as showa in Ttbl& 4. The 
results indicate that the tensife strength of die blends decrease with moreasing NE. 
BcBogatron also decreases eatc^t for 60/40 tatia 

5 

Two types laf asphalt ©oaulsKm are nuxfified Igf UUD At variotts ratios (on soKcfe) as 
shovm in Tsfeje 5. Asj^t Ais hafd a Ixw pmetration degree and asphalt B 

sppm&a&y a soft type Mth a high penetration degree. The acidic day inside asphalt B 
10 resulted in a ODinpatibility problem with UUD. A preAreatment of asphalt B with 
jgdeji^cawfm^ (TEAL) is caixied out to m^t&wi hc^ iemiie stieog^ and elcnigation 
(see TiM& 5. 7080 iHtiQ), Vm& locpeasiag aj»c«iafe cC TEAL eloogataoa incacases but 
tensiet m&s^ deeieases (see tikh 5 n^tfo). JEtoth teajate strei^ aidt«lb^«ll(»J 
of UUD sQodiged asphalt erauisKHi increase vMi hassaasmg amounts of UUD. 

TABLE 6 

Ihe properties of various blends and Heads modtfted asphalt enndsion avei stH^^ 
Table 6. NR/UUD (50/50) exhibits higher tensfle strength but lower elongation compared 
to NR/UUD/1019 (30/40/30). UUD modified asphalt (20/80) showed higher tensile 
20 strength but low elongation compared to acrylic latex 1019/asphaIt (20/80). hfR/UUD 
(6/8/6/80) show higher elongation and tensile strength compared to NR/UUD/asphalL 

TABLES 7 AND 8 

The UUD modified asphalt emulsion (20/80) exhibits excellent low temperature impact 
25 strength compared to 1019 modified asphalt (see Tables 7 and 8.) 

TABLE 9 

Various types of asphalt emulsions are modified by UUD at a 20/80 ratio 
(UUD/asphalt) as shown in Table 9. Five parts of either Triton 101 or TEAL (based on 
30 100 parts of a^halt) are used to pretreat the asphalt emulsion. All modified asphalt 
emulsions show excellent properties, especially the asphalt emulsion from Hy-Grade Corp. 
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TABLE 10 

ITie properties of various roixliOed a&ph&h sanulsioas based on the Hy-Gracie Corp. 
product are sho%vn in Tabie 10. Forrauiations 1-3 are based on 90% (solids) of asphalt 
and 4-8 are based on 80% of asphaSt. All modified asphidt eroulsions show gcxxi tensile 
5 strength and elongatioo before and after bstating age except fonnulatiotts 5 and 7, which 
show low elongation after heatmg age. All modified aspbals emuisioni basal ori acrylic 
latex 1019 fall a ISO" bersding test (at •■HTC) and all jjiodifaed sjsphalt eaiijisions based an 
UUD pass the tending test esjcept fomulatiorts 2 and 3, which contain UUD 
concentrations which appear to be too iow for thk particxjlar application. 

10 

TABLE 11 

lie properties of Nli^UUD (Example A-3 based ob IPDI) before and after heating 
and aging are shown in Table 11. The results indicate that the tensile streng^ of faJends 
ino-^se aad ^snfatkaj decn^ses &hoat 2-3% from the original vatue after beat aging. 

15,. 

TABLE 12 

Two ^es of ^phalt emulsions (from Japan; see Table 16) are modiSed by two blends, 
one is UUD/1019 and another is UlJD/NR/1019. The properties before and after heat 
aging are shown in Table 12. The results indicate that DP asphalt is better than Fl 
20 asphalt and UUDl/1019 show better properties than UirD/NR/1019 after heat aging. 

TABLE 13 

Asphalt emulsion from Hy-Grade Cxsrp, is xjioiixficd by UUD, NH, UUD/NR and 
UUD/acryiic latex/1019 as shown in Table 13. After heat aging, both modified asphalt 
25 emulsion based on NR and UUD/NR result iu very poor elongation because of oxidation 
of NR. However, both modified asphalt emulsions based on UUD and UUD/acrylic 
lates/1019 exhibit good properties after heat aging, in particular UUD/acryiic iat®5^1019. 

TABLE 14 

30 Asphalt emulsion a tow penetratioo degree (harder than Hy-Gisste asphalt 
emulsion) is modified by UUD. NR, 1019, UUD/NR and UUD/1019 as shown in Table 
14. All moditled asphalt eirtulssons with 90% of asphalt emulsion and all modifisd asphalt 
emubions with acrylic latex 1019 M the 180" beadiag test. However, all nsodified asphalt 
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cajxdsions based on UUD, NR and 80% of asphalt pass the bending test Vm test is 
bsmA upon U.S.T^ test . 

TABLE 15 

5 Asphalt einulsions torn both Hy-Grade Corp. and Japan iBodiSed by UUD or blends 
are Ested showing 180° peel strength to chalked asphalt paper. UUD modified Hy-Grade 
a^hait g^ves high peel strength and UUD/aciyiic lates/1019 modified asphalt (Japan) 
edlM^ h^&t peel strength. 



10 TABLE 16 

Vadcm properties of useful conunercially available asphalt emulsions are tested. 
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Table 1. Effect of vafiotis blending tatiCKi of aearylic latex 1019 with IPDI based 
UUD Ott tfwj mediantcal prt^jsarties of blends. 



Samples* 


r^v^ i : E,% 


1019/IPDI.UUD 




80y20 


444 


970 


60/40 


638 


880 


50/50 


757 


840 


40/60 


941 


850 


2Q«0 


1196 


850 



* Solids ccMiiieit is 1019 afld 2a6% for WUl based UUP. The 

15 blend^#yKi^ia^^^ 



!Faibie Z Effect oivmmMm^^ ratios of acij^fe latest 1019 vath 0PMA based 
UUD on the »i©iiiiia^^ 

20 



iSamples* 


T^psi i E, % 


1019/DPMA-UUD 




80/20 


338 


1020 


60/40 


597 


740 


50/50 


845 


680 


40/60 


1157 


640 


20/80 


1674 


590 



30 

* Solids content is 50% for 1019 and 36.7% for DPMA (dipropylene giyc»I 

monoether acetate) based UUD. The blending ratios are based on 
solids. 

35 
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Table 3. Effect of various natural latices and blends of natural latices with UUD on 
the mechanical properties before and after heat aging. 



5 


Sample 


T,.ps;i 


E, % 11 




NR407 


372 


840 1 




NR411 


376 


810 J 




NR358 


292 


980 1 




NR407/UUD (50/50) 


1198 


1100 


10 


mUTliXmD (5Q/50) 


1436 


1060 




NR35a/OUD (50^50) 


1499 


1100 1 








i 


NR407 


190 


850 




NR Ail 


307 


1000 


15 


mm 


308 


uoo 




mtAmfUVD (50/50) 


1400 


950 




NRAU/IJUD (50/50) 


1294 


880 




mU58/UUD (50/50) 


1480 


920 




After 60*C x two weeks 




20 


NR407 


130 


720 




mem 


207 


890 




NR358 


101 


660 




mmi/mm (S(m) 


1357 


m 




NR411/UUD (50/50) 


1503 


850 j 


25 


NR35&TflJD (50/50) 


1416 


900 1 
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Table 4. Effect of various blending ratios of NK/IPDI-UUD on the properties of 

blends. 





% psi 


B,% 


0/100 


2487 


820 


50/50 


1000 


810 


GOfAQ 


929 


850 


7000 


366 


650 


m2o 


236 


660 


m/0 


297 


980 



IPDI based UUD. 



15 

Table 5. Effect of various blending ratios of UUD asphalt emulsions on the 
mechanical properties of blends 

20 



Sample 


TEAL,%^^ 1 T^psi 1 E.% 






100/0 


Q 


170 


189 


90/10 


0 


164 


367 


80y20 


0 


250 


541 


70/30 


0 


477 


678 


Aspb. B/UUD 




100/0 


0 


63 


150 


90/10 


5 


92 


1103 


mm 


3 




8U 






184 


1140 


Tom 




325 


3(>i.) 


7030 






680 



35 

1) , Based on asj^alt emukion. TEM, - TriethanoJamine 

2) . Based an solids. Both asphsU A and B are made hy a Japanesse asmpaay* 
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Table 6, Effect of vgiioas, bJeads md Umdisxg jatios on tlie mechanical properties 
of blends 



Blends 


psi 




T)tiT> ySAT^ 

Siii. {tJd 4i)/) 


195 


770 1 


NR (A-Iine) 


316 


760 




1206 


780 1 






870 1 


UUD/Asph. (20/BO) 


2P 


440 


1019/Asph. (20/80) 


80 


900 


NR(Ea407)/UUD/Asph. (10/10/80) 


1© 


560 


NR(En407)/UUD/10i9/Asph. (618/6/80) 


158 


« 



^vlS;: Note: 

NR (En 407) and liGR; (Aiine): Front Ennar Latex, Inc. about 6i^:jsoUds. 
UUD:UTID wm pmpmed fay using DPMA as solvent 

20 

Asph.:AsphaIt emulsion with about 58% solids and pH is greater than 7. 

All blending ratios are based on solids. The samples were dried at naom temp^tuie 
for two days and in oven at 60°C for 24 hours before test 

25 



Table 7. Ci)mparisoa of fow tempesraftaie impact streaag^h between UUD and acayiic 
latex (1019) £^£i!sk»s 

m 



Sample 


IndiK»;t impact Strength, lb in. 
12 24 32 36 | 


UUD/asph- (20/80) 


P 




p 


P 


1 lD19^k (20^) 


F 




F 


F 



35 * Thea^£D^BSi^jp£Be^^xnodigedasphdt«^ imt^^ 

bsstfi for 5 B^l>€iea«t testing. (P - pass, F > M% 
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Table 8. CoApamoii of fkaolality betwecQ UUD and acrylic modified asphalt 



Sample 


After 38(f beading test 


UUD/asph. (20/80) 


Smooth surface no cracking 


UUD/l019/asph. (iQ/l(V80) 


partial cracking on the sssffece 


10l9^5ph. (20^) 


Significant cracking on the sur&cc 



10 * tbe ^Bfiiistaa; ;p«el 1^ modified a^alt was itnmeised is a -SStfC cold 

Imth for 5 min. bielbre ]^ 



IS Talste 9, oC varfo«» aspfaaH emulsions on the properties <tf UTID modiaed 

aspkdt emutekm 





T^psi 




RPM asphalt (with #101) 


264 


536 


■'■■^'W^^jly^ - 


298 


480 


PC asphalt (with TEAL) 


355 


490 


DP asphalt 


288 


330 


Hy-G asphalt (first) 


573 


540 


Hy-G asphalt (SSI-HH) 


561 


530 



Basic formulations - See Table 16 
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Table 10. MechaiHcal ptop&^& <rf HY-Gr ajpbalt emulsion modifled by VXJD, NR 
and aciyiki laK* 



5 


i Fonn?j3atu> 

H 


1 


2 


3 




S 


6 


7 


8 




AspbaSt 


90 


90 


90 


80 


S3 


m 


m 


80 




IHJD 


10 


5 


5 


20 






10 






KR 




5 






20 




10 




10 


1019 






5 






20 




10 1 














%,m 


144 


105 


98 


312 


137 


168 


149 






R% 


510 


7S0 


sm \ 


570 


540 


660 


540 ; 


530 1 


15 


380* 
Bending BJ. ; 

-2crc 


? 


F 


F 


P 


P 


F 


P 


P 


























131 


150 


lis 


2A6 


135 


130 


J40 


177 


20 1 




7S0 


770 


2620 


730 


MB 




370 


1040 



25 

Taf^ 11. Effect of various yeadtng ratios of NR^DI-UUD on the properlies of 



mmm^mm* 










50/50 


IW7 


IQSO 


mo 


800 


60MO 


■m> 


940 


924 


860 1 


7000 


483 


870 


617 


810 II 


Bm 


3^ 


79© 


666 


9m 1 


ms 


300 


900 




790 1 



IPDI based IKSD 
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Table 12. Effect of heat aging on the properties of modified asphalt emuision (Heat 
aging conditions: 60°C x 6 days + 80°C x 1 day) 



5 















%^ 




■ : 












mum 




400(380) 








363(400) 


480(^) 


15»4(1«S) 


f^470) 


mmo 


535(515) 




374(338) 


74«^SS») 






mms/s 


mi^ ... 




71{S7) 


450(320) 


mmmo 


368{33(*) 


r soQpse) 


176(193) 


660(530) 1 




439(338) 


680(570) 


269(170) 


770(540) 1 



Ihe properUes afser beating agi»g are sJsewm ia the la«<*iBt 
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Table 13. Effect of heat agbg on the properties of saocMed Hy-G asphdlt eotalsion 
(Heat ag^ag ccB3diti<KJs:6(?t: x 21 days 4- SO^ x 1 day) 

5 





Before beat aj^g 


Mta: heat agCsg 






1 




1 B,% 






(90/5/5) 


105 


760 


243 


<10 


(80/1.(VlO) 


149 


540 


297 


<10 


Aspk/NR 




(8QK20) 


137 


540 




<m 


1 AsphJtJUD 




1 (90/10) 




510 


176 


500 


! (80^20) 


312 


570 


257 


420 






(90/5/5) 


98 


550 


i30 


570 


(SO/lQ/10) 


206 


530 


24S 


580 1 
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Table 14. ESeet of various modiSed ^phalt emul^oas on 180° beading test (at 



5 









VUD/asph (10/90) 


Craddng 


Failure 




Cradrfr^ 


Failure 


UUD/10I9/Asph (s/sm 


Cracidiiig 




UUX>/asph (2^)/80) 


No oracldag 


Pass 


NR/asph (20/80) 


No craddsg 


Pass 


lOiWasjph (pmO) 




FaUure 






Failure 




No 


Pass 



15 



* The modified asphalt emulsjon is coated on a standard steel panel by vsing 

a doctor blade. After oae week, at RT the sample panel is imiuetsed into 
a dry ice/acetoueMatef bath for 5 to 10 mm. Hie sample paud is then 
20 ts^sen out to cany out tdO^ beading test iaoaediatefy. 



Table 15. Effect of various modified einulsions on the peel streajgtb of the nKsd^ed 
25 aspfaait emulsions to chalked asphalt paper 







tutaxgh, ib va. 








1019/asp& (^/SO) 






1019/'UUDMph (lO/lO/SO) 


liiiiiiMf 










1019 (100) 







35 
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Table 16. Properties of various conunercial asphalt emulsions 



Asphalt emulsion 


Solids, % 


pH 


Type 


Penetration 


RPM (USA) 


50 


6.5-7 


Nonionic 




EL (Japan) 


5S.4 


7-8 


Anioaic 




DP (Japan) 


58 


<7 


Cationic 




HY-Gl (USA) 


61.9 


>7 


Anionic 




HY-G2 (USA) 


65.2 


>7 


Anionic 





TABLES 17 AND 18 

15 

Tables 17 and 18 demonstrate the importance of particle size of the UUD in the 
compositions and methods of the present invention. The IPDI based UUD modified 
natural latex (NR) or asphalt emulsions exhibited better properties tensile strength (TJ 
and etongatfc>n(E) than HjgMDI based UUD lao^^ This is due to the 

2& fact tbaft tiie paatk^Ie sisss d tibft UUD pl^ m impoitaijEt fole in the Sxed piopeciy of 
UUD modtSed tet«s; or a^halt 



TaWe 17. Effect of patticte aese ia UUD on the propeitite of modified natural laiesc 



Sample 


UUD 


UUD particle size 








1 


HijMDI 


0.6ji 


60/40 


1083 


600 


2 


H3,.MDI 




50/50 


248 


Km 


3 




0.06ft 


40/80 


536 


490 


4 


wm 


0.04 


€(m 


1205 


880 


5 


IPDI 




50/50 


914 


900 


6 


IPDI 


a04|i 


40/60 


6iS 


914 



*) Basai on $c^ids 
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Table 18. Effect of particle size of UUD on the properties of modified asphalt 
emulsion. 



5 



Sample 




UUD partide Size 


Asphalt^ 


T„psi 




1 


Hj2MDI 


0.6n 


R2 


146 


450 1 


2 




Qj6il 


M2 


149 


280 |i 


3 




Oj6» 


H-HH 


222 


540 


4 


H,,MDI 


0.6a 


K-5S 


141 


560 1 


5 




04p 








6 




0.6m 


K-CSS 


51 


410 


7 




0.6a 


E-1 


96 


410 


8 


IPDI 


0.04m 


R2 


m 


660 


9 


LPDI 


0.04m 


M2 


223 


450 


10 


rPDl 


0.04m 


H-HH 


277 


690 


11 


iPDi 


0.04m 


K-SS 


220 


780 




IPDI 


0.04m 


K-noii 


90 


SfX> 


B 


IPDI 


0.04m 


K-CSS 






14 


IPDI 


0.04m 


E-1 


1 


860 



1) Aliphatic diisocyanate used in the prqjaratioo o£ XIVD. 

2) The properties oC sspb&lt emukioQ are as follows: 

mm 



R2- 


7C^ sdids 


pH= 12-13 


M2- 


53 J% 


H-HH- 


67.4% 




K-S- 


63% 


pH=12 


K-Doa - 


68% 


pH=7 


K-CSS - 


63% 


pH«2 


E-l- 


63% 





The as^MtL &miMm bm»i an the Mbwmg \mk &Nrmuia 

35 - (OD K^): 



ifepfeait emsiisjEai 100 

UUD KM) 

itosj^Mes. 20 

40 Nokaiic satf actaat 17 

C^asbon black d$speafsio» 5 



womnnm 
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8. The coating comppsition acairdiag to ckdm 7, whereirs said 
urethaine urea dispersion is anionic. 

9. IfeBeoatffigcOffipositioaacOTrdingtocfcim7,wherdnsaid 
5 Qisthaoe ut^ disper^oa is cMcHilc. 

10. Hjc i&satmg composition accx)rdjng to claim 7, wherein said 
ureafaaae uoa dispcx&ioa is uosaoi^^ 

10 11. The coatiug conqiositiott according to cJaixn 7, whcre^ said 

laiex is selected feom a ecHsistiag of aorylic latices, natoral k^i^es, syntactic latices, 
vinyl-based latices, epcfxy-bised Istioes, rxcoprene-based latices, natural nibber-based 
latices, chloro sulfinate vinyl-based latices, buiyi nibfaer^based latices, ethylene-propyiene- 
isoprene (diene) copolymer modified latices, and mixtures tbereoL 

15 

12. The coating composition according to Claim 7, wherein said 
asphalt emulsion further comprises at least one additive. 

13. The coating composition according to Claim 12, wherein 
20 said additive is selected firom a group consisting of wetting agents, antioxidants, defoamers, 

U.V. stabilizers, adhesion promoters, thickening agents and mixtures thereof. 

14. A coating composition according to claims 1, 2, 3, 4, 5, 6, 
7, 8. 9, 10, 11, 12 or 13 wherein said urethane urea dispersion is present at a level of 

25 about 1 to about 90 percent, by weight of solids. 
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14. A coadag composition a(xordiag to ciainis 1, 2, 3, 4, 5, 6, 

7, 8, 9, 10, 11, 12 or 13 wheiem urethane urea dispersion is present at a hsvd. of 
aboat Id to about 90 percent, hy v«eigbt of solids. 

5 15. A e»atklf composition according to claisas 1, 2, 3, 4, 5, 6, 

7, 8, 9, 10, 11, 12 or 13 wherein said urethane urea dispersion is present at a Icwsl of 
aboxit 30 to about 50 pe^-cesi^ by wi^gfat of solids. 

16. A method of applying s protective coatiJjg to a surface in 
10 need of such coating con^risiag apptjang a compositicm prepared according to dsms I 

or 7 and aBowing said (x^apaoliJoaa 1^^ 

17. A method of applying a protective coating to a surfiace in 
need of such coating comprising applying a composftkm vstiidi mclodes a wa&er borne 

15 urethane urea dispersion wherein said urethane urea dispersion has an avexage paxtick 
size of about 0.65 microns and is present at a level of up to about 90% by weight of 
solids. 

18. A method of applying a coating compositkm according to 
20 Qatm 17, wherein said urethane urea dispersion is anionic. 

19. A issethod of appfyiag a coatmg cojBposjtion aaxarfing to 
Oaim 17, wherein said umhane uts& dl»p@moD k catacMiic. 



25 20. A method of applying a asating compo&Uioa ®MOKiing to 

Oaim 17. wherein said tnethane tirea dfepeisioa nomomc 
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21. A method of applying a coaUag composition according to 
Claim 17, wherein said arethane orea dispersioa is Ht^^MBI-based. 

22. A method of applying a aiating a^positiion according to 
5 Qabm 17, wherein said »rerthai»titeadi^r^ 

23. A method of applying a coating composition according to 
C^im 17, wherein said ui^thaije ittma dispenoon is WMAjasesd. 

10 24. A method <rf aj^ij^g a coating composition according to 

Claim 17* whearein said coa^joaficto h applied to a root 

25. A method of applyiog a coating composition according to 
Qaim 17, wherein said composition is applied to a chalky sur&ce. 

15 

26. A method of applying a coating composition according to 
Claim 17, wherein said composition is applied to a paved surface. 

27. A method of applying a protective coating to a surface in 
20 need of such coating, ccxoipnsing: applying a cc^poa^Esi c^laining a latex wherem said 

latex contaiaiag compcsition s modified by the inclusion of an urethane urea dispereion 
according to daims 18, 19, 20, 21, 22, or Z3, asd whereiji said utethane urea dispersion 
is presettt ia said compeKatk^ at a fcfvel of up to by weaghi of solids. 

25 2a A jnethod of applying a coating composition according to 

Claim 27, wbefcin said latex liather comprises at least one additi^. 




5 
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